
Micron Rcf No. : OO-QiH^ on _ 

^Bk Docket No.: M4065. 



What is claimed as new and desired to be protected by Letters 
Patent of the United States is: 

A method of forming a plurality of dopant pockets on a substrate 

comprisii\g: 

forri^ng a pluraHty of implantable regions on said substrate separated by 
field oxide reVions, said implantable regions and field oxide regions extending in a 
first direction, 

forming a\plurality of word lines located over said implantable regions and 
field oxide regionsV said word lines extending in a second, direction perpendicular 
10 to said first direction; 

removing portiWs of said field oxide regions between two adjacent word 
lines to expose respective substrate regions; 

forming source regions in said implantable regions; and 

implanting a dopantVnto said substrate through said respective substrate 
15 regions to form said dopant dockets beneath said source regions. 

2. The method of claim 1 , wherein said dopant is a p-type dopant. 

3. The method of claim 1 , wherein said dopant is boron. 

4. The mediod of claim 1 , wherein said dopant is BF2. 
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5. The method of claim 1, wherein said dopant is an n-type dopant. 

6. The method of claim 1, wherein said act of removing portions of 
said field oxide regions fUrther comprises selectively etching said portions of field 
oxide regions relative to said substrate and said word lines. 

.5 7. The method of claim 1, wherein each of said word lines is formed of 

a gate stack comprising a gate oxide, a floating gate, a dielectric formed over said 
floating gate, and a control gate formed over said dielectric. 

8. The mddUd^f claim 1, wherein said act of implanting said dopant 
into said substrate is carried out afi:er said act of forming said source regions. 

^^'^^^/^ \. '^^^ method of claim 8, wherein said act of implanting said dopant 
is carried o^with an implanting energy higher than implanting energy used to 
form said source regions. 

10. The metiiod of claim 9, wherein said act of implanting said dopant 
employs directing said dopant tiirough said substrate region at an angle of 

15 substantially 90 degrees incidence to said substrate region. 

1 1 . The method of claim 9 , wherein said act of implanting said dopant 
employs directing said dopant tiirough said substrate region at angles different 
than substantially 90 degrees incidence to said substrate region. 
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.j^^ ^ 12, ^ The method of claim 7, wherein said act of implanting said dopant 
into said subkrate is carried out after said act of forming said source regions. 



13. k method of forming source regions with boron pockets on a 
substrate of a flash memory, said method comprising: 

5 forming a\ field oxide layer over said substrate; 

forming a Aair of adjacent spaced word lines over said field oxide layer; 

removing saiu field oxide layer from predefined regions located in between 
said spaced word linds to expose respective substrate regions; 

forming a sourAe region in between said word lines; and 

10 implanting boroA into said substrate in between said word lines to form a 

boron pocket beneath saiM source region. 

14. The method of claim 13, wherein said act of implanting boron into 
said substrate is carried out after said act of removing said field oxide material. 

15. The fliethod of claim 14, wherein said act of implanting boron into 
15 said substrate is c^Ked out after said act of forming said source region. 



The method of claim 15, wherein said act of implanting boron is 
carried ou^ at with an implanting energy higher than an implanting energy for said 
source regio^ 
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17. The method of claim 16, wherein said act of implanting boron 
employs directing boron through said substrate region at an angle of substantially 
90 degrees incidence to said substrate region. 

18. The method of claim 16, wherein said act of implanting boron 
employs directing boroa dirough said substrate region at angles different than 
substantially 90 degrees incidence to said substrate region. 



I9i The method of claim 14 wherein the act of implanting boron into 
said substraW is carried out before said act of forming said source region. 



20. AWethod of forming a source region in a substrate comprising: 

forming a p^air of gate structures which extend in a first direction over a 
substrate; 

altering the uppVr surface profile of said substrate to form alternating areas 
of higher substrate surfade elevation and areas of lower substrate surface elevation 
along said first direction aAd between said pair of gate structures; 

providing a first dopdd layer in said substrate between said gate structures 
which has a profile which follows that of said upper surface profile; and 

providing a second dopdd layer in said substrate between said gate structure 
which is below said first doped l^er and which has a profile which follows that of 
said first doped layer. 
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21. The method of claim 20, wherein at least one of said areas of higher 
and lower substrate surface elevation is doped by said first doped layer to act as a 
source region of a transistor. 

22. The method of claim 21 , wherein said area of higher substrate 
5 surface elevation acts as .said source region. 

23. The met±iod of claim 20, wherein said first doped layer is provided 
in said substrate before said second doped layer. 



15 



^ 24. Vhe 



method of claim 20, wherein said second doped layer is 



provided in said\ubstrate before said first doped layer. 



25. A semiconductor device comprising: 

a substrate including a region doped to provide a source region for at least 
one transistor, said substrate having an upper surface which varies m elevation and 
said source region having a profile which varies in accordance with the variations 
in said upper surface; and 

an implanted region located below and around said source region, said 
implanted region having a profile that follows that of said source region. 

26. The semiconductor device of claim 25, wherein said implanted 
region forms a pocket around said source region. 
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27. The semiconductor device of claim, 25, wherein said source region is 
a self-aligned region. 

28. The semiconductor device of claim 27, wherein said implanted 
region is a self-aligned implanted region. 

29. The semiconductor device of claim 28, wherein said implanted 
region is implanted with a p-type dopant. 

30. The semiconductor device of claim 29, wherein said p-type dopant 
is boron. 

31 . The semiconductor device of claim 29, wherein said p-type dopant 

is BF2. 

32. The semiconductor device of claim 28, wherein said implanted 
region is implanted with an n-type dopant. 

33. The semiconductor device of claim 25, wherein the thickness of said 
implanted region is greater than that of said source region. 

34. A memory device comprising: 

a floating gate formed over a semiconductor substrate between a source 
region and a drain region; 
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a control gate formed over said floating gate; and 

a self- aligned dopant implanted region located underneath and around said 
source region. 

35. The memory device of claim 34, wherein said self- aligned dopant 
implanted region includes a p-type dopant. 

36. The memory device of claim 35, wherein said p-type dopant is 

boron. 

37. The memory device of claim 35, wherein said p-type dopant is BF2. 

38. The memory device of claim 34, wherein said self- aligned source 
implanted region has a configuration that follows that of said source region. 

39. The memory device of claim 34, wherein said memory device is a 
flash memory device. 

40. The memory device of claim 34, wherein said self-ahgned dopant 
implanted region includes an n-type dopant. 

41. A memory structure comprising: 
a substrate; 
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a plurality of spaced field oxide regions provided over said substrate, said 
spaced field oxide regions extending in a first direction and being segmented at 
predetermined regions over said substrate; 

a pluraUty of spaced gate stacks extending over said field oxide regions and 
substrate in a second direction substantially perpendicular to said first direction; 

predetermined pairs of adjacent spaced gate stacks having a source region 
between diem extending in said second direction, said predetermined regions 
residing between said predetermined pairs of adjacent gate stacks, and said source 
region extending along said predetermined regions; and 

an implanted region beneatii and extending along said source region. 



42. The 



memory structure of claim 41, wherein said implanted region is 



a boron implanted region. 

43. The memory structure of claim 41, wherein said implanted region 
forms a pocket for said source region. 

44. The memory structure of claim 41, wherein said predetermined 
regions of said substrate are at a lower substrate surface elevation than other 
regions of said substrate. 



1181198 v1:PBF201I.DOC 



Micron Rcf No. : vx ■ 

Docket No.: M4065.0390/P390 



45. The memory structure of claim 44, wherein said source region has a 
doping profile which follows variations in substrate surface elevation in said second 
direction. 

46. The memory structure of claim 45, wherem said implanted region 
has a doping profile which follows a doping profile of said source region in said 
second direction. 

47. The memory structure of claim 41 fiirther comprising drain regions 
located on opposite sides of each of said gate stacks of said predetermined pairs 
from said source region, said drain regions having portions of said field oxide 
regions on opposite sides thereof in said second direction. 

48. The memory structure of claim 47, wherein said gate stacks, source 
region and drain regions form a plurality of transistors. 

49. The memory structure of claim 48, wherein said transistors are flash 
memory transistors. 

50. The memory structure of claim 41 fiirther comprising a processor 
coupled to said memory structure. 
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